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Coupents Regardlog Specific Date for he Pomsk Avea

G/T 251.1
18 December 1957

Thie raport summerizes ﬂe results of ressarch cn the following
three problemas
(1) Veter temperature of the Tom’ River im the vieinity
of Pamsk {56°30'N-8L955°E) on a specified date;
{2) Water temperature necessary to produce visible ‘vapor
wnder specifisd coaditioms; v
" (3) Formula for the rate of heat exchange betwsen wabar
an} air, |

Problem (1)

Information on ‘the. mciﬁe wa*&‘.ex' temmmtm for the Tom’ River
Gounstrsan from Tomsk :la ot nvailable for he date m quesﬂ;ion., |
Furthermore, the climetic and hydrologic data that are aveilable ave
too fregmutary to estimate the vater tenperature with sny dsgres of
validity. Auy estimate that could be derived wotild be lubsect %o B
much greater margin of error than 8 figupe obtamﬁd from e aiaple
infarpolation fron the a.wrage menthly water temparstures glven in
our pzevibt_m peper (GR - 231).

 Pxoblem (2 e e 5 -

An e:xtemwa My of sll amilable m@ow%@m end engineeving
reasarch on the sseond mblem diaclossd the followimg fmformation.
Vialvle vater vagor begmé to form under M seme conditions es those
nwde& to fom "stsm fog." Fogs of thie ﬁ;m form vhen mmﬁwly
eool aiz' 2OVEs over o m@er surface, the temperature of which is

consiferable higher than the airltaz:@emmme,z Ibe saturetion vagor

‘pressure of the waber is much greater then the mctusl vepor pressure

of the alr above i%t. Consequantly, water evapo&ateé__ at & yapid rate
and immediately condemses as it comes In contest with the colder air,

thus £i11ing the eir with fog. In cases of ammmtamremv

aiffavences, "gtaam~i‘egs" mey Porm eoverm with high winds .

In natux!e, "s’%eam fogs" occur most fremntl,y at am' m@mtmww
vn'ém\ freezing or lowver. Obmmmom mede on Lake m@m@a indieate
thet the difference batween the saturated vepor pressure of the water

.t & glven temperature and the mm vapor pressure of the eir is-,
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a eritieal foator. At alr temgerstuzes balow 0°C. a vapor pressure

aifference of shout 5 millibars® 1s required to form traces of "steam

fog." Thereafter, the demsity of "steam fog" incresses rapidly with
smell dnereasss in the differemces of vapor msmraa. At hig\!er alx

temperatures such as occur in the glven yroblem, hovever, It is

doubtful whether the eritical vepor pressure differsnce of 5 milltbaxe

would hold true. Purthermpore, it should be acted that even if the
Iake Michigan date did include the air temperature epeeifiod in the
problem, es:;nditim‘ would stdll not be strictly compavebla. In the
lake Miehigan cbservations, the velocity of the wind ves not &
cpitieal factor, for all the air heiug moved by the wimd to the
observation polst bad been 1n contast vith the vater surface, and
therafore bed o rathsr wiforn vepor pressure. In the present problem,
the fncoming oir has pussed over a.: land surface, sud "débrszam has 8
different water vapor yressure from the alr actually im cantact with
the limitsd wober surface. From this apslyeis 1t 1s evident @m-. -
veloelty of the wind s & factor of tha greatest magnitude. ‘

Invievof%haimﬂequofmﬂmmhmt&ﬂsmbhm, it is
recamended that en actusl azperﬁmt be conducted tzo &M!m ﬁm
tepparature of water necessary to etaxt visible vapoxzﬂ,zatﬁm wnder
the specified condtticms.

The folloving fwiutiec would be necessary to repraduce the
necessary conditions:

1. A rocm in vhich temperature and umiddty can be
ecxtrolled.

2. A smll water trough in which the water temperature
can be altered graduslly spd messured.

3. A variable speed fam to glve 2 speclfﬁ,ed velocity
to the alr over the trough.

Sueh factlities age probadly mm.i-labba at the Hationel Buxean of
Sﬁamhx&s or the Taylor Model Basin. If such an exyeriment is perforusd,
it is sugsested that the temperatwe and humidity values that were
given to us be rechecked 'hafoxemao There appear to be some dipemam~
gncies in the data that wers exemined during the Tesearsh for this
veport. Theso diserepensles my yooatbly be due 60 fmproper allowasce
for aiffering time sougs and the perpetusl Soviet deylight saving
time gystem,

o Tiloh ths water tempersbure could be determined, 12 the relstive
hunddity of the alyr is known.
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Problem (3)
The rate of best exchange betyzen the vaber surface and the adjacent
air 1s primarily o function of the evoporation rate of the vabsr, The

difference betuveon the vapor preasura of ths water and aly vogethey

with the wind veloeity ave the eritical factors affectivg the rats of

evaporation. , L

T vete of heat exchange betwesn water and stild edzr has heon
dgmtm!na& experisentally and is axpmsmé by the Following formnlisg

ﬁal g7(e’ - )
W_bém ‘E‘a the heat czchanged in Btu per squnye foob por hour; e' == the
saturated vapor pressure of the vaber at the glven tewperature i luches
of marcury; e = the actusl vapor pressure of the alr ot the giver
tamperature ia inchss of weroury. -

fme rate of heat exchmnge increasss in pearly diveet pavportion

" 4o the vwind veloeity when the‘ot&zer conditions sxe ecnstent. Phg:

following formula for heat exchangs tokes into eonsideration the sffect

‘of air movement parallel to the wvater surface:

B = 97{34v/230) (e’ - e)

Where E ® the hoat exchanged in Bitu por equere foob rer houxs v = the
velocity of air over the water surface in feet per mimite ot 70°F and
29.92 inchme pressure; e' - e @ the difference in vepor (TESSUTRS
between woter and olr o mcms'of meITULy.

The egburation mpor prosswras of watsr ab various tepperatures
are readily available in tables ia both meteorological and engimeering
tendbooks. The actual vapor pressure of the elr can be sm;i\zm?ly '
gatermined 4f the velative mumidity apd temperature of the alr ave
kncvn. Thds office esn supply smy speeific values that may be
required. '
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